Advanced maternal age is known to be a risk factor for placental dysfunctions. e most common obstetric complications among older women would be considered as follows: gestational diabetes; preeclampsia; placenta praevia; preterm premature rupture of membranes and the risk of preterm delivery.
Introduction
Optimal age of woman for pregnancy and delivery is between  and . Pregnancies of women older than  are considered at risk () . e number of deliveries has decreased whereas the number of older pregnant women has progressively increased over the past decade in the world () . Older maternal age is the cause of early miscarriages and increased frequency of foetal chromosomal abnormalities () . Advanced maternal age is known as a risk factor for various types of placental dysfunction. e most common obstetric complications among older women are gestational diabetes, pre-eclampsia, placenta praevia, premature rupture of membranes, vaginal bleeding after the th gestational week due to pregnancy-induced hypertension, miscarriage risk and preterm delivery and placental abruption (, , , , ) . e main functional components of the placenta are terminal villi that are very important in fetomaternal transfer of substances. The capillaries are often the only content of terminal villi () . e structure of the villi alters during the pregnancy to satisfy the increased demands of foetus for its undisturbed growth and development () . The changes in terminal villous capillaries as a part of placental membrane have a direct eff ect on fetomaternal transfusion, foetal growth and development () . e changes in placental membrane can lead to structural placental changes and aff ect the course and outcome of pregnancy. Placental insuffi ciency may contribute to the intrauterine growth retardation and disturbed development of foetus. ese changes can result in birth to hypotrophic and premature infants, appearance of respiratory distress, acute or chronic hypoxia, and increased perinatal mortality and morbidity (, , ) . Current fi ndings on the impact of mature maternal age on foetus refer to foetal chromosomal defects, frequency of preterm newborns, low birth weight, intrauterine growth retardation and development of foetus, and early neonatal complications (, , ) . Stereological analysis of terminal villi and intravillous space of mature human placentae did not show signifi cant morphological and quantitative diff erences in comparison to the control group () . Due to the great importance given in the world to the impact of advanced maternal age on the course and outcome of pregnancy and the lack of mentioned parameters, the quantitative study was undertaken to analyse the parts of placenta that have an eff ect on the volume of fetomaternal transfer of substances. Since the risk to the foetus is increased with maternal age, the knowledge of the volume of the surface area available for transport of substances is essential for estimating the quantity of nutrients that can be transferred to foetus for its normal growth and development. In our research we assess the volume, surface density and the total volume and total capillary surface area in terminal villi of placentae in older women and compare them to the young ones.
Materials and Methods
The research was performed on  human placentae of term pregnancy. The samples consisted of pregnant women divided into two groups according to maternal age at delivery: the control group (pregnant women age between  and ) and the experimental group (pregnant women age over ).
irty placentae were examined in each group. Placental samples were collected in Gynaecology and Obstetric Department at University Clinical Center Tuzla. Gestational age was calculated from the fi rst day of the last period of pregnant women with regular menstrual cycle, which was confi rmed by the ultrasound in the fi rst tri-mester of pregnancy. Membranes and umbilical cord were fi rst removed from each placental sample. Placental weight was measured and expressed in grams. Using the fl uid obtained by squeezing of the placenta, placental volume was measured indirectly and expressed in mm. The tissue samples were taken from various parts of placenta for histological analysis. They were fixed in  neutral buffered formalin, embedded in paraffin and cut into  mm thick sections. Deparaffi nized sections were stained by hemalaun and eosin. Terminal villi of placenta were the reference space for quantitative analysis by stereological methods. The sample size was determined according to procedure introduced by De Hoff () . Quantitative analysis was performed at  x magnification using the multipurpose M- test system. Quantitative analysis included calculation of relative values (volume density and surface density of capillaries in terminal villi) and absolute values (total volume and total surface of capillaries in terminal villi).
Mean value (x), standard deviation (s) and standard error (SE) were calculated. Significance of the difference between mature placentae and controls was determined by Student's t-test.
Results

Relative values
Frequency of volume density of capillaries in terminal villi (Svkk) of placentae in younger and older pregnant women has been shown on the Chart .
e mean value of volume density of capillaries in terminal villi of placentae in younger pregnant women (control group) is: Vvkkm = (, ± ,) mm in comparison to Vvkks = (, ± ,) mm in the older pregnant women placentae (experimental group) (Chart ).
Statistical analysis of the results using the Student's t-test indicates that the volume density of capillaries in terminal villi of placentae in older pregnant women is significantly lower in comparison to the younger pregnant women (t=,, df=, p<,). Frequency of surface density of capillaries in terminal villi (Svkk) of placentae in older and younger pregnant women has been shown on the Chart .
e mean value of surface density of capillaries in terminal villi of placentae in younger pregnant women (control group) is: Svkkm= (, ± ,) mm- in comparison to Svkks = (, ± ,) mm- in older pregnant women (experimental group) (Chart ).
Statistical analysis of the results using Student's t-test (t=-,, df=, p<,) shows that the surface density of capillaries in terminal villi of placentae in older pregnant women is significantly lower in comparison to the placentae in younger pregnant women.
Absolute values
Frequency of total capillary volume (Vkk) in terminal villi of placentae in young and older pregnant women has been shown on the Chart . The mean value of total capillary volume in terminal villi of placentae in younger pregnant women (control group) is: Vkkm= (, ± ,) cm, in comparison to Vkks = (, ± ,) cm in older pregnant women (experimental group) (Chart ). By using T-test (t=,, df=, p<,) it has been determined that the total capillary volume in terminal villi of placentae in older pregnant women is significantly lower in comparison to the placentae in younger pregnant women. Frequency of total capillary surface area (Skk) in terminal villi of placentae in younger and older pregnant women has been shown on the Chart . The mean value of total capillary surface are in terminal villi of placentae in younger pregnant women (control group) is: Skkm= (, ± ,) m, in comparison to Skks= (, ± ,) m in older pregnant women (experimental group): (Chart ).
Total capillary surface area in terminal villi of placentae in older pregnant women is significantly lower in comparison to the placentae in younger pregnant women (t=-, df=, p<,).
Discussion
In pregnancy, major physiological changes occur in morphology of the blood vessels in order to meet the demands of the developing foetus. Blood-fi lled terminal villi are essential for fetomaternal transfer of substances.
ey consist of inherent sinusoid capillaries. e analysis of structural components of placental terminal villi (capillaries, stroma, and trophoblast) indicates that the placentae undergo extensive morphological alterations during the tenth lunar month. is particularly refers to vascularisation of terminal villi with appearance of sinusoidal capillaries resulting in reduction of the stroma () . Total capillary volume in terminal villi of mature placentae has not yet been quantitatively determined. Our research shows that the total capillary volume in terminal villi of mature placentae is , cm  compared with , cm  in the control group. e diff erence is statistically signifi cant (p<,). Our research confi rms the research from the literature according to which the decreased volume density and total capillary volume in terminal villi of older pregnant women leads to decreased number of vasculo-syncytial membranes and hypoxia, which can be the cause of growth retardation and disturbed development of infants () . Capillaries in terminal villi, as a part of placental membrane, are important for fetomaternal transfer of substances. e results from our research suggest that the availability of nutrients in foetus is decreased, which aff ects foetal growth and development. We did not fi nd data on the surface density of terminal villi capillaries of younger and older pregnant women in the literature. Our research shows that mean value of surface density of capillaries in terminal villi of placentae in older pregnant women is , mm - , whereas the mean value of surface density of capillaries in terminal villi of placentae in younger pregnant women is , mm - . Statistically signifi cant lower surface density of blood vessels in terminal villi is in mature placentae in comparison to the control group (p o <,). Data on total capillary surface area in villi found in the literature vary as they follow: , m  (); , m  (); , m  () . Our research shows that mean value of total capillary surface area of terminal villi of mature placentae is , m compared with , m in the control group. e diff erence is statistically signifi cant. Our results confi rm reported fi ndings (, , ) that the activation of the functional reserve capacity occurs in older pregnant women, which implies that the transfer of substances across placenta is facilitated by compensatory mechanisms, thus enabling mature placentae to meet the functional demands of the foetus for its normal growth and development.
Conclusion
Volume density, total volume, surface density and total capillary surface area in terminal villi of placentae in older pregnant women are signifi cantly lower in comparison to the placentae in younger pregnant women. Quantitative analysis of capillaries in terminal villi of placentae in older pregnant women represents a contribution to the evaluation of functional capacity of placenta, its compensatory mechanisms and pathological changes. 
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